INDUSTRIAL dermatitis is officially described by the Ministry of National Insurance as P.D. 42 "a noninfective dermatitis of external origin, including chrome ulceration of the skin but excluding dermatitis due to ionization particles of electromagnetic radiations other than radiant heat." This has replaced "24b," dermatitis produced by dust, liquid or vapour.
It could also be described as the eczematous reaction of the skin to a hurtful agent or environmental factor which irritates it or to which it is sensitive (allergic).
Accurate information is not easy to obtain but in the years 1953 -1956 in Great Britain industrial dermatitis accounted for 0.3% of 1.3% total lost working days for all skin diseases in a working poulation of 20,500,000 (Thompson, 1958) ; Bourne (1960) gives similar figures, 0.32% of 1.6% skin diseases.
Eczematous reactions accepted under P.D. 42 are, however, not solely the contact result (dermatitis) of an external irritant. Many are really eczema determined, often initially by external irritants, but predisposed thereto by a constitution inferiority of the skin and inherited or acquired immunochemical relationships. These will both influence the onset and the course of eczema, on a personal basis.
Behind these considerations lie most of the difficulties relative to diagnosis of occupational dermatitis.
Basically the development of industrial dermatitis represents a struggle between an external aggressor (mechanical, chemical or biological) at work, and the defending epidermal defence with its varying anatomical, architectural, molecular or physiological integrity.
Rapid overwhelming of the defence leads to acute contact dermatitis whilst more insidious undermining predisposes to eczema.
Patterns of Dermatitis (P.D. 42).
Eczematous reactions which may be accepted under P.D. 42 or considered for aggravation by work may be designated -(a) Contact dermatitis (contact pattern). (b) Exogenous "industrial" eczema (eczematous dermatitis), (patchy eczema pattern).
(c) Constitutional eczema (temporarily aggravated by occupation) (constitutional patterns).
Fungal infections of the feet, epidermophytosis, in colliers may be accepted as an "industrial accident" if there is evidence of pithead baths being used.
In true contact dermatitis all exposed areas are affected usually within hours or 2-3 days of contact and recovery should occur in weeks to a few months when such contact ceases.
Patchy "industrial" eczema (eczematous dermatitis) usually presents in a patchy or discoid pattern on the work-exposed skin but usually only after months or years of exposure, its course being chronic for months, years or sometimes permanently. Much patchy eczema is also initiated, however, by other exogenous factors (home or hobbies) acting alone or in concert with those at work.
Allergic sensitisation can occur in both patterns (contact and patchy eczema) but is preceded first by some irritant or traumatic damage to the epidermal protective structures allowing percutaneous penetration of allergens.
The constitutional patterns of eczema which may be temporarily aggravated by work or environment include dysidrotic (pompholyx), atopic (eczemaasthma-hayfever syndrome), seborrhoeic eczemas and neurodermatitis. Such skins are themselves constitutionally unstable and often susceptible to exogenic injury.
Although theoretically a true contact dermatitis and also an "industrial" eczema should recover, soon or eventually, when away from contact, many cases of accepted "P.D.42" become chronic; contact dermatitis developing later into a patchy eczema, and patchy eczema becoming chronic or progressing into constitutional patterns. Factors which determine this include constitutional predisposition itself, continued exposure to irritants or sensitisers at work or in the home, secondary pyogenic infection, adverse effects of topical or systemic treatment, and persisting functional disturbances such as vascular instability and permeability, sweating and keratinisation as sequels of the dermatitis even when the convalescent skin appears clinically well. Emotional factors including neuroses (neurodermatitis), compensation, litigation, resettlement problems or frank malingering (dermatitis artifacta) will also contribute.
Epidermal Defence
Percutaneous chemical penetration, with irritant action on deeper viable epidermal cells, or allergicinduced sensitisation through the dermal reticuloendothelial system, is normally prevented by the intact keratinised stratum corneum. An ionic layer (water barrier) of cells, described by Szakall, (1955) below the stratum being electrically charged, repels anions and reattracts cations, and is also repellent to water and water soluble electrolytes. Fat-soluble chemicals may pass this barrier once it is damaged or may pass through the appendageal sebaceous glands. Entrance through sweat ducts is minimal although silver can enter thus to cause argyria (Buckley, 1963) .
Later penetration through-viable malpigian and basal cells is trans or intercellular in method.
In addition, there exists other "built-in" defences as the neutralising buffer capacity of amphoteric horny keratin, and the "acid mantle" of shed stratum corneum horn cells, acidic sweat and fatty acids. Sebum also lessens water evaporation protecting keratin.
As the stratified horn layer constitutes the main defence, this in turn relates to an intact gross architecture (cell-to-cell adhesion and dermosome bonding including that of other epidermal and epidemo-dermal junction levels) but also at a cellular level based upon the molecular structure of keratin.
Integrity of Keratin in Stratum Corneum
The fibrous protein keratin filling the firmly packed denucleated cells of the stratum corneum has been progressively synthesised by addition of amino-acid polymerisation to polypeptide chains in the viable basal cells and intermediate keratinocytes.
A final cross linkage of adjacent polypeptide grids by strong disulphide (S = S) bonds of cystine, or weaker salt (acid or basic) and electrically charged hydrogen atoms of amino acids converts the grids into the rigid horny keratin and hardens dermosome cell adhesion. The keratin molecules themselves add mechanical strength being twisted in helical form like ropes.
Water content
The 10 -20 % of water in the stratum corneum, replaced by diffusion from below, both plumps the individual keratin molecules and acts as a lubricant between the polymer chains, similar to batching emulsions used in spinning textiles, ropes or glass fibre. This reduces fibre to fibre friction, imparting suppleness and abrasion proofing.
Dessication (Burbach, 1964 (Vickers, 1958 (Naylor, 1955 The use of petroleum solvents, white spirit or "turps" substitute (decalin and tetralin) by painters and printers for cleaning machinery or stained hands is often a cause of eczema.
Harsh abrasives or alkaline "built" soaps and over use of strong solvent-alkali containing hand or waterless cleansers and over-washing of the hands by those with obsessional traits may be similarly provocative.
Biological irritants
Banal infections with monilia are relatively common in industry, particularly in the catering trade where maceration of the skin and sugary solutions predispose to candida albicans growth. Dentists may develop similar infections of the fingers from patients' mouths; occasionally these may become eczematised.
Less obvious however are miscellaneous zoonotic mite infections which may cause urticarial, papulovesicular and sometimes frank dermatitis. Dock workers (prunes, figs), millers and grocers (cereal mites), tobacco workers, poultry men including railway personnel (pigeons) are so prone.
The Allergic Sensitisation Process
Allergic sensitisation is of the delayed eczematous type induced by contact and percutaneous penetration. The minimal contact time for sensitisation is some 6 -8 hours, and the incubation time before clinical evidence 6-10 days or shorter. Contact with the antigen should cause the delayed eczematous response in 12 -48 hours or within a few days. Allergic sensitisation to industrial chemicals is usually specific to one agent but polyvalent sensitisation may occur although this is often postulated on the grounds of multiple reactions which may be irritant effects of patch testing. Group-or crosssensitisation is where substances of apparently dissimilar chemistry have a common immune chemical group or molecular nucleus determining group reactions. This was first described by Mayer (1928) Dyestuffs. Dyes used are mainly synthetic and derived from coal tar or petroleum chemicals. Soluble dyes are more likely to cause contact dermatitis than insoluble dyes and pigments. Most risk comes not from the fully developed dye, often firmly anchored chemically or mechanically in the fabric or material, but from residual dye intermediates left in the final product or improperly washed textile. Azo dyes are used in colouring of petrol, textiles, food, paint and ink colours. Contact sensitisation has occurred from ball-point pen inks and hosiery dyes, reds and yellows. Amino azo dyes used as food colourings are not thought to induce primary epidermal sensitisation by ingestion but they may, on a cross sensitisation basis, sometimes evoke cross reactions in persons already sensitised by the "para group" (Baer and Leider, 1949) .
Other azo dyes liable to sensitise and photosensitise are flavine (azo-acridine), eosin used in lipsticks (azo-xanthene) and optical blanchophores (azo-stilbene) used in textiles and detergents.
Azo pigments may occasionally leach out of synthetic resins and solvents during use.
Other sensitisers include the triphenyl methanes (auramine, brilliant green, crystal and methyl violet), vat indigoid, alizarin and amine dyes as paraphenylene diamine used for hair or textile dyes which has an azo cross sensitisation. Paraphenylene diamine may cause a contact dermatitis or possibly, via toxic enzymal damage also a lichenoid dermatosis quite indistinguishable clinically from lichen planus. This has occurred in photographic workers using substituted paraphenylene diamine colour developers.
Essential oils of vegetation
Trees and timber. The essential oils and oleoresins and other secondary products formed during the photosynthetic metabolism of trees and plants may act as irritants or sensitisers to those handling them.
Chemically these secondary products include organic acids, phenols, resorcinols, catechols, quinones, tars, terpenes, alkaloids etc.; cross sensitisations may occur. Foreign woods are more likely to cause contact dermatitis in wood workers than native. This occurs from naphthoquinones (lepachols) in teak, Greenheart, Peroba do Campos and Jacaranda, and catechols in the Anacardinaceae trees as Poison Ivy and Sumac, Japanese lacquer, Indian ink trees and Cashew nut used for synthetic resins.
The Conifer family (Pinaceae) of all the native woods are most likely to cause alpha-pinene sensitisation in furniture factories or house building. Sensitivity to alga-fungal tree lichens of trees and woods may cause contact dermatitis; usnic acid is the sensitiser (Mitchell, 1965) ; clothes may be affected by dried dusts. Preservation of timber with creosote, arsenical chromate or chlorinated organic chemicals, often in solvents, can also be sources of dermatitis.
Plants. Horticultural workers, florists and house workers are prone to irritant acidic juices from a large variety of vegetation or to traumatic injuries from stiff hairs, spines or bristles.
Only a few families however cause dermatitis. They include daffodils and narcissi (Amaryllidaceae), daisies, chrysanthemums (Compositae), lilies, tulips and hyacinths (Liliaceae), Primula obconica (Primulaceae) and buttercups and anemones (Ranunculaceae).
Among classic examples of contact dermatitis are "tulip finger" in florists especially from Rose Copeland and Preludin tulips (Rook, 1961) , and hyacinth scabies with papulo-vesicular or follicular eruptions. Onions and garlic bulbs may irritate handlers.
Catering trade
Essential oils as a source of sensitisation include limonene of citrus fruits (lemons, grapefruit, oranges, tangerines), cinnamon and vanilla (cross sensitisers with Balsam of Peru (Hjorth, 1961) The large range of additives used makes exact designation difficult but commonly at fault are accelerators as tetramethyl thiuram monosulphide (also used as insecticides (TMT)), mercapto benzothiazole (MBT), dipenta methylene thiuram monosulphide (PTD), paraphenylene diamine (PPD) (Wilson, 1960) ; and the anti-oxidant monobenzyl ether of hydroquinone which has also caused contact leucodermia. Plasticisers and dyes are much less common causes.
Protective industrial gloves, clothing, boots and shoes, personal clothing, elasticised textiles and foam rubber may affect the wearer.
Other hazards from rubber are the eczematogenic effect of alkaline rubber latices, and solvent rubber adhesives or those requiring a vulcanisation system as used in the boot and shoe industry.
Diagnosis and Management
Where the dermatitis is contact in pattern, diagnosis is made on the clinical appearance and industrial exposure to a known irritant or sensitiser. In the case of patchy eczema the diagnosis is often a matter of the physician's opinion and assessment of the importance of the operative occupational and non-occupational agent in relationship to the constitutional diathesis of the patient.
In both patterns allergic sensitisation may be assessed by patch testing. An increment on the normal sickness benefit in the form of industrial benefit may itself increase the chances of eczema being diagnosed as occupational (Bettley, 1965) , and could also militate against an early return to work.
Prevention and Protection
Prevention of industrial dermatitis is mainly referable to safety precautions, machine design and protective equipment to reduce skin contact, with proper factory floor and personal cleanliness and adequate washing facilities.
Industrial eczema is commonly initiated by the ill use of abrasives, high alkali soap or detergent cleaners, or solvents as white spirit, paint thinners, paraffin, petrol or trichlorethylene used on the site.
Occasional cases of contact dermatitis are related to sensitivity to rubber or plastic gloves and to barrier creams. Barrier creams are sub judice as to their effectiveness. They certainly aid in cleansing the skin after work. They are not entirely useless but must be limited in protective faculty under conditions of use which tend to remove them or interrupt the continuous film needed for protection. They do not stop the penetration of sensitisers and are not effective in continuous exposure to oils, cement or wet working conditions.
